Adjustment disorder is a diagnosis given following a significant psychosocial stressor from which an individual has difficulty recovering (eg, death of a loved one, failure to attain an important goal, termination from employment, or other similar events). To meet diagnostic criteria for this disorder, this reaction must exceed what would be observed among similar people experiencing the same stressor, and the stressor must occur no more than one month before symptom onset.[@b1-clep-2-023]

Suicidal behavior is more common among people diagnosed with adjustment disorder than people without this diagnosis. Patients hospitalized in a psychiatric department with an adjustment disorder diagnosis have a higher prevalence of preceding suicide attempts at admission (96%) than patients without adjustment disorders (78.6%).[@b2-clep-2-023] Further, among adolescents admitted to a psychiatric hospital, adjustment disorder was more common among those hospitalized for a suicide attempt than among youths with no history of suicide attempt.[@b3-clep-2-023] This difference has been observed in other populations as well. Among patients hospitalized in Switzerland, those brought to the psychiatric emergency room for a suicide attempt were more likely to have had an adjustment disorder diagnosis (47.9%) than those brought to the psychiatric emergency room for other reasons (22.3%).[@b4-clep-2-023] Additionally, adjustment disorders were the most common diagnosis among patients under the age of 21 years in a retrospective study of patients who had made a suicide attempt in Singapore.[@b5-clep-2-023]

While there is evidence of an association between adjustment disorders and attempts, the association between adjustment disorders and completed suicide has yet to be examined. Studies of the association between adjustment disorder and suicidal behavior are an imperfect substitute for studies of the association with suicidal behavior, because there are important differences between people who think about or attempt suicide, and people who die by suicide.[@b6-clep-2-023] Therefore, the current study aimed to examine adjustment disorder as a predictor of completed suicide. We hypothesized that people diagnosed with adjustment disorder would have a higher rate of completed suicide than people without this diagnosis.

Methods
=======

Study population
----------------

The source population for the current study was the entire population of Denmark aged 15 to 90 years at risk for suicide between January 1st, 1994 and December 31st, 2006. Participants had to reside in Denmark for the entire calendar year before suicide (or the match date in control participants) to allow us to collect complete data on social variables. The primary criterion for identification as a case in the study was having completed suicide according to the definition below, which yielded 9,612 cases. We matched up to 30 controls from a 25% representative sample of the Danish population to suicide cases on gender, date of birth, and calendar time, yielding 199,306 controls. If 30 or fewer matched controls were available, we selected all available controls. If more than 30 controls matched a case, then we randomly selected 30 from those available.

Data collection
---------------

We obtained data for the study from the Danish national medical and administrative registries. The Cause-of-Death Register contains information on cause and date of death, and was used to identify suicide cases.[@b7-clep-2-023] The Danish Psychiatric Central Register contains dates on outpatient and inpatient psychiatric treatment in Denmark, as well as validated diagnoses, and was used to obtain data on adjustment disorder and psychiatric covariate diagnoses.[@b8-clep-2-023] Finally, we used the Civil Registration System for control participant selection,[@b9-clep-2-023] and we used the Integrated Database for Labour Market Research to obtain data on social variables.[@b7-clep-2-023] We linked these registries using the Civil Registration Number, which is assigned to all citizens and residents of Denmark.

Variable definitions
--------------------

[Appendix 1](#app1){ref-type="app"} lists the variables involved in the current analyses and their International Classification of Disease codes.[@b10-clep-2-023],[@b11-clep-2-023] Suicide is classified as a cause of death in Denmark as follows. After any unnatural death, independent forensic medical doctors conduct an inquest. This inquest involves collecting information about the death itself and the deceased from the deceased's physician, family and friends, and the person(s) who discovered the body. Information is collected about place of death, method of dying, and presence of a suicide note. If the cause of death is still uncertain following this inquest, an autopsy is conducted. The final determination of death from suicide is made by the independent forensic doctor based on information from all of these sources. This process has been described in more detail elsewhere.[@b12-clep-2-023]

We included only psychiatric diagnoses that occurred before the first adjustment disorder diagnosis as potential confounders and modifiers, as it is possible that these disorders are on the causal pathway between adjustment disorder and suicide. In addition, we used only primary diagnoses to identify both adjustment disorder and psychiatric covariates. Psychiatic covariates included depression, substance abuse, and anxiety disorders. For demographic covariates, we assessed marital status, income, and geographic location. Marital status was recorded as of November in the calendar year before suicide date or match date for control participants. Income was recorded in the calendar year before suicide date or match date for control participants, and was categorized into quartiles within strata of sex and age groups.

Statistical analyses
--------------------

We calculated the frequency and proportion of cases and controls within categories of the exposure and covariates. We used conditional logistic regression used to estimate the association between adjustment disorder diagnosis and completed suicide. As risk set sampling was used to sample control participants, the odds ratios obtained from these conditional logistic regression analyses provide unbiased estimates of the corresponding rate ratios.[@b13-clep-2-023] We used change-in-estimate methods as a model building strategy to select confounders from the candidate psychiatric and demographic covariates listed above.[@b14-clep-2-023]

To address potential misclassification of psychiatric disorders, we conducted a bias analysis to assess the impact of residual confounding by depression, substance abuse, and anxiety disorders.[@b15-clep-2-023] We calculated the corrected estimates using a sensitivity of 50%, 70%, and 90% and assumed that misclassification was nondifferential and independent for cases and controls because the data were recorded prospectively. In addition, we assumed that specificity would be perfect, given the extensive process for psychiatric disorder validation that occurs in Denmark. Finally, because cases may have been treated in a psychiatric facility more than controls before committing suicide, and therefore would have more accurate psychiatric disorder confounder classification, we conducted a bias analysis to examine differential imperfect sensitivity of confounder classification among cases and controls. For this analysis, we used a sensitivity for cases of 0.92 (the minimum sensitivity that resulted in nonnegative cells in the corrected tables) and a sensitivity for controls of 0.5. We used SAS software (version 9.1.3; SAS Institute, Cary, NC) to conduct all analyses.

Results
=======

The descriptive characteristics of the cases and controls are displayed in [Table 1](#t1-clep-2-023){ref-type="table"}. Suicide cases were primarily male (71%), single (58%), and in the lowest income quartile (42%). The initial conditional logistic regression analysis, adjusting for the control-to-case matching on gender, date of birth, and calendar time, revealed that those diagnosed with adjustment disorder had 19 times the rate of suicide of people without this preceding diagnosis (95% confidence interval \[CI\]: 17--21). Using the change-in-estimate model building method, we identified depression, marital status, and income as confounders of this association. Those with adjustment disorder had 12 times the rate of suicide as those without a preceding adjustment disorder, when controlling for these variables in addition to the matched factors (95% CI: 11--14).

We conducted a bias analysis to evaluate whether residual confounding by psychiatric covariates would affect the observed associations between adjustment disorder and suicide, assuming a valid bias model and the accuracy of the values assigned to the bias parameters. The results of this analysis are displayed in [Table 2](#t2-clep-2-023){ref-type="table"}. At all levels of sensitivity tested, an association between adjustment disorder and suicide remained. Finally, we conducted a bias analysis to explore differential misclassification of psychiatric covariates among cases and controls, given that cases may have been treated in a psychiatric facility more than controls before committing suicide, and may therefore have a more accurately recorded psychiatric history ([Table 3](#t3-clep-2-023){ref-type="table"}). Assuming a valid bias model, and accurate values assigned to parameters, it does not appear from these results that differential sensitivity of classification of psychiatric disorder confounders among cases and controls would have a significant impact on the results.

Discussion
==========

Consistent with our hypotheses, we found that adjustment disorder was associated with an increased rate of completed suicide, controlling for history of depression, income, marital status, and the matched factors. Possible mechanisms that could account for this observed association include subsyndromal psychiatric symptoms, particularly depressed mood, which are associated with suicidal ideation among adolescents and with adjustment disorder.[@b16-clep-2-023] In addition, stressful events that may result in an adjustment disorder diagnosis, which were not assessed in the current study, are associated with suicidal behavior among adolescents and young adults.[@b17-clep-2-023]

The current investigation has limitations worth noting. First, we restricted psychiatric covariates to the period before adjustment disorder diagnosis and only used primary diagnoses from the Psychiatric Central Register (and not secondary diagnoses). It is possible that there is residual confounding of our observed adjustment disorder and suicide associations due to underascertainment of comorbid psychiatric illness. Because of this concern, we conducted a bias analysis, and found that even with a sensitivity of confounder classification of 50%, the associations between adjustment disorder and suicide could not be explained by this type of misclassification. Second, it is possible that cases were treated in a psychiatric facility more frequently before committing suicide, and therefore would have better psychiatric confounder documentation than controls. We conducted a bias analysis to address this concern. Assuming a valid bias model, it appears that this differential misclassification would not have had a substantial impact on the results of the current study. Finally, we only included psychiatric diagnoses that were obtained at a psychiatric setting in Denmark. It is possible to be diagnosed with a psychiatric disorder at a somatic hospital in Denmark, and therefore the exposed participants in the current study may represent more severe cases of adjustment disorder, which may in turn be more strongly associated with suicide. We examined the number of adjustment disorder cases with a primary discharge code from somatic hospitals in the same time period, and there were too few to conduct a separate set of analyses on this group to see if the pattern of results was different from those presented here.

Despite these limitations, the current study is the first to report on the relation between adjustment disorder and completed suicide. Research to date has focused on the association between adjustment disorder and suicidal ideation or suicidal attempts. The current study examined the association between adjustment disorder and completed suicide using a population-based sample and prospectively collected data. The results of this study highlight completed suicide as an important potential sequelae of adjustment disorder diagnosis -- one that warrants increased attention from researchers and clinician's alike.

We would like to thank Preben Bo Mortensen for enabling access to the data and for providing research resources. The authors report no conflicts of interest in this work.

                                                        **ICD-8 Code (1981--1993)**   **ICD-10 Code (1994--2006)**
  ----------------------------------------------------- ----------------------------- ------------------------------
  Adjustment disorder                                   --                            F43.2
  Depression                                                                          
    Depressive episodes                                 296, 300.4                    F32
    Recurrent depressive disorder                       296, 300.4                    F33
    Dysthymia                                           300.4                         F34.1
  Substance abuse                                                                     
    Mental/behavioral disorders due to use of alcohol   291, 303                      F10
    Mental/behavioral disorders due to use of drugs     294, 304                      F11--F19
  Anxiety disorders                                                                   
    Other anxiety disorders                             300                           F40
    Phobic anxiety disorders                            300.2                         F41
    Obsessive--compulsive disorder                      300.3                         F42
  Completed suicide                                     --                            X60--X84

**Abbreviation:** ICD, International Classification of Disease.

###### 

Characteristics of suicide cases and controls, Denmark 1994--2006

                                **Cases (n = 9612)**   **Controls (n = 199,306)**
  ----------------------------- ---------------------- ----------------------------
  Gender                                               
    Male                        6837 (71%)             142,865 (72%)
    Female                      2775 (29%)             56,441 (28%)
  Age group                                            
    15--34 years                1701 (18%)             42,627 (21%)
    35--54 years                3608 (38%)             93,703 (47%)
    55--74 years                2818 (29%)             51,176 (26%)
    75--90 years                1485 (15%)             11,800 (5.9%)
  Marital status                                       
    Married                     3121 (32%)             107,758 (54%)
    Cohabitating                823 (8.0%)             25,130 (13%)
    Single                      5569 (58%)             64,471 (32%)
    Unmarried minor             99 (1.0%)              1947 (1.0%)
  Income                                               
    Lowest income quartile      4014 (42%)             49,322 (25%)
    Second income quartile      2242 (23%)             50,011 (25%)
    Third income quartile       1786 (19%)             49,952 (25%)
    Highest income quartile     1570 (16%)             50,021 (25%)
  Adjustment disorder           728 (7.6%)             1040 (0.52%)
  Other psychiatric diagnoses                          
    Depression                  1713 (18%)             2542 (1.3%)
    Substance abuse             1024 (11%)             2686 (1.4%)
    Anxiety disorders           352 (3.7%)             1309 (0.66%)

###### 

Bias analysis exploring the effects of imperfect nondifferential sensitivity of psychiatric disorders on the association between adjustment disorder and suicide[a](#tfn3-clep-2-023){ref-type="table-fn"}

  -----------------------------------------------------------------------------------
                                                 **Adjustment disorder Odds ratio**
  ---------------------------------------------- ------------------------------------
  Adjusted for depression (uncorrected)          7.5

    Depression sensitivity = 0.5\                4.9
    Depression specificity = 1.0                 

    Depression sensitivity = 0.7\                6.2
    Depression specificity = 1.0                 

    Depression sensitivity = 0.9\                7.1
    Depression specificity = 1.0                 

  Adjusted for substance abuse (uncorrected)     11

    Substance abuse sensitivity = 0.5\           7.8
    Substance abuse specificity = 1.0            

    Substance abuse sensitivity = 0.7\           9.2
    Substance abuse specificity = 1.0            

    Substance abuse sensitivity = 0.9\           10
    Substance abuse specificity = 1.0            

  Adjusted for anxiety disorders (uncorrected)   14

    Anxiety disorders sensitivity = 0.5\         12
    Anxiety disorders specificity = 1.0          

    Anxiety disorders sensitivity = 0.7\         13
    Anxiety disorders specificity = 1.0          

    Anxiety disorders sensitivity = 0.9\         14
    Anxiety disorders specificity = 1.0          
  -----------------------------------------------------------------------------------

**Notes:**

We set all specificity equal to 1.0, because the probability that a person truly without these disorders would be treated at a psychiatric facility with a diagnosis of these disorders is near zero.

###### 

Bias analysis exploring the effects of differential imperfect sensitivity of psychiatric disorders on association between adjustment disorder and suicide[a](#tfn5-clep-2-023){ref-type="table-fn"}

  ---------------------------------------------------------------------------------------------------
                                                                 **Adjustment disorder Odds ratio**
  -------------------------------------------------------------- ------------------------------------
  Adjusted for depression (uncorrected)                          7.5

    Depression sensitivity cases = 0.92; controls = 0.5\         4.9
    Depression specificity = 1.0                                 

  Adjusted for substance abuse (uncorrected)                     11

    Substance abuse sensitivity cases = 0.92; controls = 0.5\    7.8
    Substance abuse specificity = 1.0                            

  Adjusted for anxiety disorders (uncorrected)                   14

    Anxiety disorder sensitivity cases = 0.92; controls = 0.5\   12
    Anxiety disorder specificity = 1.0                           
  ---------------------------------------------------------------------------------------------------

**Notes:**

We set all specificity equal to 1.0, because the probability that a person truly without these disorders would be treated at a psychiatric facility with a diagnosis of these disorders is near zero.
